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IQ IS AND 1S NOT RELATED TO READING
Harry Singer

University of California, Riverside

.4

My apparently paradoxical title emphasizes the variable relation-

ship between IQ and reading. The explanation for this variable

relationship is that if a particular reading task, sucﬁ 28 acquisition

of symbol-sound correspondence is within the mental age range of a
group of students and instructional conditions allow adequate time for

achieving the task, then IQ may have a significant relationship to rate

of acquisition, but not to accomplishment of the task. However, if the

‘ reading'task challenge; even the most capablebstudents in the class and
‘time or trials for learning the task is limited; tﬁen IQ is likely to be
highly correlated with achievement of the task,

This exﬁlanation is consistent with the generalization formulated
by Cook (1951), following his review of research literature on learning
and individual differences., Although acknowledging difficulties in
measurement (Anastasi, 1§34), Cook, nevertheless concluded: .

+es 1f the responses to be learned are sufficiently

.simple and the goals that have been set so limited

that a high proportion of the group can master them

during the period of learning, the variability of

the group becomes less; if the task is complex and

the goals unlimited, so that the abilities of the
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most apt members of the group are taxed during the

period of learning, the variability of the group

increases.

Simple tasks are those in which the vatiébility of a group
decreases as a function of practice. Complex tasks are those in which
the variability of a group increases as a result of instructions and
cannot be mastered by the group, regardless of the time devoted to them
(Peterson and Barlow, 1928; Bloom, 1971; Cronbach, 1971).

Simple and complex tasks in reading exhibit these variabilities.
For example, variability in acquisition of word recognition abilitieé,
such as symbol-sound correspondence decreases at successively higher
grade levels, while the range in achievement in word meaning increases -
throughout the grades. .So does the raunge in mental age and the vari-
ability in the IQ's of .bright vs. average vs. dull (Cook, 1951;
Bayley, 1949, 1955). Hence for members of a particular group the

" correlations between IQ and word recognition abilities such as- symbol-
sound correspondence decreases while the correlation between IQ and
reading comprehension increases.

Thus, the paradoxical relationship between IQ and reading hinges cn the

nature of the reading task, the developmedtal stage of the reader, and differentia

changes during the aéquisition stage in the variability of components defined
28 reading. The term "reading" is, in fact, used ambiguously to

refer to reading acquisition or to rea&ing comprehension. The ambiguity

is further compounded ﬁhen the “developmental stage of the reader, wﬁich

can vary from beginning to skilled reading, is unspecified (Wiener and
Cromer, 1967). Seginning readers, still in the process of acquiring

implicit rules for relating orthographic symbols to linguistic forms



(Reed, 1965) are quite variable in this process of reading. Hence,
the relationship between IQ and these components of reading would still
be high at this stage of their reading deveiopment.

However, skilled readers are nof only less variable in word
recognition abilities, such as symbol to sound relationships, but they
also seem to have short-circuited them. Instead, they engage in "lexical
reading," which tends to bypass phonological processes and involves a
more direct correspdﬁ&énce between graphemic cues and lexical meanings
(C. Chomsky, 1970). At this stage of reading development, individuals
. may perceive words as though they were ideographs (Smith, 1972).
Apparently, in the highly skilled reader, lexical meanings are antici-
pated, triggered, and confirmed by perceptual sampling of graphgmic cués
(Hochberg and Brooks, 1970). For skilled readers, then, there would be
little or no variability in accuracy.in word récoénition ability.

Hence, the correlation between their IQ aﬁd reading acquisition
‘behavior would be zero. |

We can demonstrate tﬁese changes in variébility and resulting
changes in their correlations with IQ for members of a particular age

group. For example, as shown in Figure 1, if we administer equivalent

forms of the same norm-referenced reading achievement test given at

the end of grades one, two and three to each successive grade level, the
correlation between IQ and performance on this test will steadily drop
as the group progresses through the grades. The reason for this
decreasing trend is that we will have kept the reading task constant

while members of the group weré learning to read and developing in

e
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tests for assessing reading acquisition and
norm-referenced reading achievment, The
diagram shows that the Grade 1 test is also
used in Grades 2, 3 ‘and 4 as a type of
criterion referenced test, The first
column shows the Grade 1 test administered
at the end Grades 1, 2; 3, and 4 for those
students who have not yet mastered the
test, The diagonal norm-referenced tests are
administered as usual at the end of Grades’
1, 2, 3 and 4 to all children.in these
grades.

The column 1 norm-referenced test administered
in Grade 1 can alsoc be given as a criterion-
referenced test to assess reading acquisition

over Grades 1, 2, 3, and 4. The diagonal
tests provide the usual norm~referenced test

nformation on relative reading achievement.

nder these test conditions, correlations
between IQ and criterion-referenced tests
over Grades 1-4 (Column 1) decrease and
betweer IQ and norm-referenced tests over
Grades 1-4 (Diagonal) increase.
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abilities requisite to performancg oﬁ the reading test. As they did
so,‘their mean performance on the test would gradually approach the
top score and their variability on the test would be reduced. In
short, they would tend to have learned to reac¢ and would therefore
have mastered the test. As'they did so, the correlation between
performance on this test of reading acquisition and performance on the
1Q iest would decrease. |
This use of the norm-referenced grade one reading tests coatrasts
with the usual way in which tests are constructed and administered.
Norm-tefefenced tests are designed so that the average individual at
each grade level gets only fifty percent of the items correct on the
test. This test construction objective is obtained in reading tests
by using more difficult words and longer, more complex sentences on

successive grade level tests. Thus, the typical, norm-referenced test

"administered in the elementary grades assesses not only development of

reading acquisition behavior but also achievement in knowledge pf
morphemes, vocabulary, and other cognitive abilities tapped by the

longer and more complex sentences. Essentially, the norm-referenced

test increases in difficulty because it gradﬁally shifts from measuremeit
of reading acquisition behavior to measurement of cognitive and lexical
development, the very same tasks usually included in tests of intelli-
gence. Under these test conditions, the correlation between IQ and
reading, of course, remains at a high level for members of a group, even
though they had learned to read, .aad Jthe teacher then has only one test
egcore which cannét be separated into reading acquisition behavior and

general reading achievement.



I

The remedy is quite clearﬁ separate the definitions/aﬁd assessment

of reading acquisition behavior from reading achievémeﬂt. One way

this separation can be achieved is by administering in grades one, two,
three and perhaps four, either the samé or equivalent forms of the
same standardized, norm referenced test that is usuélly given only at
the end of grade one. This anrual, repeated testing would, of course,
onli be administered to those students who have not vet mastered the test.
Dsed this way, the norm-referenced test would act like a criterion- .
referenced test because all the components of the test would be kept
constant while students were learning to read and improving in reading
achievement. Xeeping the task constant is a necessary condition for
assessing any kind of leacning. Thus, progress in learning to read
could be readily measured and separated in the primary grades from
general reading achievement,

Reading achievement, as traditionally measured by norm-referenced
tests, can co-occur with assessment of reading acquisition behavior at
grades two and above by édministering the usual norm-referenced tests
given at these grade levels, From these two types of assessment, teachers
would then gain diagnostic information on an individuél‘s progress in

learning to read in relation to first grade norms and his general reading

1
ability in relation to his grade level or peer group.

1Norm-referenced tests given at the ends of grades 2; 3 and 4
and higher grade levels can also be repeated at successive grade
levels to measure reading acquisition behavior on more complex
words and sentences,
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Although my paradoxical title, has now been explained, fu;ther
clarification and particularly evidence to suppbrt Qy position still
needs to be adduced. For this purpose, I shall briefly review the
nature and development of both reading and IQ, then draw upon
theoretical and empirical evidence on conditions of schéoling and

instruction which influence the relationship between 1Q and reading.

Natuce cnd Development of Reading

An individual formally starts to learn to read when he is at a
stage where he can mobilize almost fully developed linguistic abilities
(Ruddell, 1970; Singer, 1972). As early as the first grade level, he
can utilize hig_phonological, morphological, syntactic and lexical
abilities for responding to print. He is likely to do so, if instruc-

tion is based on connected discourse, instead of isolated letters or

words. For example, an analysis of errors in oral reading of connected

discourse in the first grade indicated that the errors were predictable
from the syntactic and semantic constréinﬁs in the parts of the sen-
tences preceding the error (Weber, 1970), Furthermore, Goodman (1965)
has demonstrated that contextual constraints facilitate and augwent
accuracy in word recognition‘during the process of reading.

As an indi?idual progresses in reading, he first utilizes

linguistic constraints for predicting unknown graphemes. He then

- proceeds to a second stage where he apparently attempts to use

recently acquired analytfcal processes for recognizing unknown, printed
words. But, if his analytical processes f£ail, he does not use sentence

context to predict the unknown word. Instead, he tends to give no
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response, Apparently his recently acquired émphasis on analytical
techniques for recoghizing printed'words leads him to exceed his
wemory éapabilities for holding preceding ideas in mind. Hence, he
cannot use contextual constraints. In short, for unknown words, he
acts like a word-by-word reader. With further progress and skill

in word recognition processesg, he proceéds to a third stage where he
integrates his linguistic constraints and analytical processes for
ideﬁtifying printed words. Accomplishment of this integration is
ﬁsually achieved by the second grade level {Biemiller, 1970),
particularly if reading instruction starts out with connected discourse
which capitalizes on natural language for word recognition (Barr, 1972).
But, the natural language strategy,utilized in such reading programs

as the language experience approach with its emphasis on whole word

recognition, must soon be supplemented with more analytic processes

. in order to increase effectiveness and efficiency in acquisition of

word recognition ability (Samuels, 1970; Williams, 1970).
Thus, beginningvreaders learn to mobilize and integrate linguistic
and perceptual processes in responding to print. These processes can
oﬁ/ ~To //;,.' »
be inferred from ovel errors in respending--te~prini, But, they can
also be statistically determined by ﬁultiple regression analysis.
Using this statistical procedure at the fourth grade level, phono-

logical, semantic, morphological, and conceptual variables were

. found to account for some 90 per cent of individual differences

in attainment of power of reading. A perceptual-oculomotor variable
also entered into prediction of speed of reading (Gilbert, 1953;

Singer, 1965, 1969). At the sixth grade 1eve1! these



predictors continued to account for individual differences in
achievement of speed and power of reading. Values, based on healthy
resolution of conflicts (Athey, 1970; Athey and Holmes, 1969),'a1so
serve in the process of reading. They determine whether the individual
is likely to mobilize the necessary systems for attempting to satisfy
the demands of the reading task.

iAlthough somé abilities and processes continue to be.innolved in
the structure and dynamics of reading, they czase to be first ofder,
mmltiple-fegressibn predictors of reading achievement when the group
of readers involved in the statistical prediction samples have

mast::ffﬂfﬁff;} . . . . - v//

This interpretation explains why syntactic ability does not

’ﬁ.
po "

account for individual differences at the fourth grade level. This
linguistic ability, with the exception of development of some sophis-
ticated rules and versatiility in grammatical control (C. Chomsky, 1970;
.Loban, 1963; Strickland, 1962; Ruddell, 197¢), approaches maturity at
age six when children usually begin formal reading instruction. 1In
other words, if a grcup is alike in a certain function that underlies
general reading ability, such as syntactic ability, that function does
not account for individual differences in reading achievement aX the
first level of prediction. Or, when a group of readers becomes alike
in a certain function, such as lettgr-name knowledge or letter-sound
relationships, which are predictors of.reading achievement in grade
one (Murphy and Durrell, 1964), these functions, although still
mobilizable in the reading process, do not remain as first order

predictors of general reading ability at subsequent grade levels.
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Soon after the sixth grade level, word reéognition and perceptual
oculomotor contrcl tend to drop out as first level p?edictors because
about this time individuals, in general, tend to approach maturity in
most word recognition processes and in perceptual-oculomotor control
(Gilbert, 1953). But, at the sixth grade, individuals tend to in~rease
their vocabulary ability, and‘more so from their reading than from
their listening (Armstrong, 1953) because the vocabulary of literature
has a greater range and depthithan the vocabulary used for general, '
oral discourse. Hence, unlike word recognition processes, vocabulary

ability continues to develop and remains as a predictor throughout the

grades and at the c&llege level (Holmes, 1954; Singer 1965).

ln general)
¥ime, the process of reading draws upon visual, perceptual,

linguistic and other cognitive processes plus certain values and

_ personality components. But, as individuals mature in the process of

'reading, individual differences in general reading ability shift from

word fecognition to semantic and morphological predictors. As a
variable, such as word recognition, no longer accounts for individual
differences in reading achievement, its relationship with IQ concomi-
tantly diminishes for a particular age group. But if ‘a predictor,
such as vocabulary, becomes more variable for a particular group, then
its relationship with IQ increases. Thus, the relationshigrbetween

IQ and components of reading change over the developmental span.



-11-

Nature and Development of IQ

IQ, operationally defined by the Stanford Biuet test of intelli-

gence, is the ratio of wmental age to chropological age multiplied by

100.} Mental age refers to the difficulty level of tasks that an
individual can accomplish, Higher ment#l éges reflect aﬁility to
accoﬁplish more verbally and more quantitatively abstract tasks.

IQ has traditionally been defined as rate of learning or rate of past
achievement (Smith and Dechant, 1961; Weit, 1967), but, recently, IQ

has been redefined as '"developmental rate, the time‘required to arrive .
at & particular mental age." Developmental rate is tﬁen'distinguished

from "learning rate, the rate at which new information is acquired,"

~ Jensen and Rohwer (1968) arrived at these distinctions by showing that

éven though familial retardates of IQ 58 had been matched with normals
of IQ 105 on mental age of nine years, the normals had rates on serial
and paired associate learning.on the average about three to four
times faster than the mentally retarded adults., Jensen had previously
found that.in groups of retarded, average and girtéd who were equally
homogeneous in IQ and MA, the retardates had greater heterogeneity of
learning rates than the normals. In other words, learning rate is a
function of both MA and IQ.  That is, level of difficulty of tasks

achieved and past rate of development are good predictors of difficulty

1As the Wechsler-Bellevue has done from its inception, the

Stanford-Binet Intelligence Scale in its 1960 revision adopted the
concept of the deviation IQ. Based on a mean of 100 and a standard
deviation of 16, for each group, deviation IQ's are comparable through-
out the age range of the scale, unlike IQ's computed from mental age
which vary in means and standard deviations from one age group to another,
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of tasks that can be attained and of rate of learning, provided
conditions of instruction remain unchanged. |

However, given adequate time for learning, such as relating
letters to sound, . individuals within the normal range of intelligence
can still maséer tasks which are within their ﬁental age levels,

albeit at variable rates.

which excludes only organic retardates, those who have known organic

- As used here, the normal range of intelligence is a continuum y///’

Oem—’/r?
defects (Zigler, 1967)4.% n—oeﬁe-noede “if an individual is in the

.l' " . _ o . , .
R acquisition task, if it d t d hi 1 d if he is -
A cquisition task, t does not excee s mental age an e is
Wl phiey /8
Ve a LBiven sufficient time for learning it. . : /
P ;‘qﬁi// Like other facets of an individual's development, mental functions,
IR B ' " ’
A N S .
';;', fk-,ﬁ" as ‘assessed by the Stanford-Binet, also vary in time of initial
A 3 ke\pf‘

osguréfl‘ 'mgnifestation and rate of development (Bayley, 1949, 1955). These
< P . latencies and asynchronies in the development of mental functions
explain why the correlations in intelligence from preschoor’to
adolescence are relétively low over the long time interval, but increase
as the interval between ages.of testing decrease. For exampie, as

J

shown in Figurg,ﬂ, over a six year range in prediction, for an age
--------------- -Insert Figure Z About Here~---weeeccscccccccccccacn

'intervél from 2 to 8, the correlation is .43, but from 4 to 10 it
increases to .66, while from 6 to 12 it is even higher, .74,and from
8 to 14 it is .85 (Honzik et ai., 1948). In general, the higher the

age and the lower the interval between initial assessment and terminal

N
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predictiod, the more likely the same functions are being correlated
and hence the higher is the correlation. Since symbolic fﬁnctions'
begin to be assessed about age four and siﬂce these functions increas-
ingly enter into intelligence testing, correlations in IQ become
1ncréasingly higher and more atable at the older age intervals

(Bloom, 1971).

However, changes in level of intellectual ability do occur. Over
50 per cent of a group of individuals initially assessed at age six
had changed by 15 or more IQ points and one third of the .group had
changed over 20 IQ points b§ age 18 (Honzik, et al., 1948). These
magnitudes in IQ changes mean that individuals involved in:this change
would be reclassified over the twélvé year span from "dull" to "average"
or from "average" to "bright" or vice-versa.

Because of.these changes in IQ, caution must be: exercised in
waking predictions of intellectual performance, particularly over a
loﬁé time interval. Consequently, use of intellectual ability as a
criterion for reading expectancy would also have to be modified. For
example, the followipg principle for estimating expected level of
reading achievement from a level of intellectual ability would have

to be modified to take into account not only variation in performénce

‘due to socioeconomic and ethnic status as Harris (1972, p. 43)

recently did in stating the principle, but also (a) the time gap
between assessment of intelligence and measurement of reading achieve-
ment,and (b) the criterion of intelligence used for estimating reading
expectancy. The words in italics are mine:

A verbal intelligence scale, such as the Revised

Stanford-Binet or the Wechsler Verbal I.Q., is still
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the best basis for estimating the level at which
a child should be able to read with comprehnsion,

provided the assessment of intelligence occurs

about the same time as the estimate of individual's

reading level and the criterion used for estimating

expected reading achievement is mental age.

Note that in this expectancy formula Harris is careful to point

out that he is estimating reading with comprehension, not just reading

acquisition behavior. He is therefore including both reading acquisi-
tion behavior and general reading achievement in his estimation of
expected level of reading achievement. If reading acquisition beﬁavior
alone were being estimated, then the IQ and the mental age crifefion
would have diminishing utility as expéctancy criteria as members of

a group progress through scheol and learned to read.

Thus, throughout the normal range of intelligence, the correlation
between IQ or between mental age and reading should decrease as members
of the group learn to read.

ﬁowever, even though I() may have some relation with reading acqui~
sition behavior, it should be made explicit that IQ alone does not provide
any useful information about reading achievement; F;r example, if you
-oniy knew that one individual had an IQ of 150 and other an IQ of 90,
you would still not be able to make any valid statement about their
‘reading ability. Only if you made an assumption about their chrono-
~ logical ages could you arrive at any valid estimate of their reading
abllity., 1In ofher words, it is necessary to know not only IQ but also

chronological age so that mental age can be computed in estimating
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reading potential.

Usually teachers have é-particular age group 5n mind whén they
correlate IQ with reading achievement. Implicitiy thea, they are
also taking into account mental age and years of instruction in.réading.
Consequently, for predicting reading expectancy, teachars tend.to
operate on both IQ and‘MA, as recently advocated by Jensen and Rohﬁer
(1968). Approaching more closely what teachers tend to do, Bond and
Tioker (1967) some time ago arrived at the following expedtan;y

foimula:

Expected Reading Grade = Years in School x IQ + 1.0

The 1mp11cit use of MA and years of schooling when correlating
1Q with reading achievement is reflécted throughodt this paper in the
use of the phrase "IQ for members of a particular age group" or
4its abbreviated version,”IQ for members of a group."

Although 1Q may continue to be related to facilitation and
applidation of learning, IQ for members of a group is not a general
index of learning ability (Woodrow, 1949; Stake, 199‘), nor is it
highly correlated with specific types of laboratory learning, such as
verbal paired-associate type learning which is a type of learning that
is involved in reading acqqisition behavior. However, efficiency and

~ proficiency in learning to read is, also, in.part, a function of the

conditions of instruction.
IQ in Relation to Verbal Learning

Evidently, paired associate learning is related to school achieve-~
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ment, particularly when the paired associate tasks involve verbal
content (Duncanson, 1964; Rohwer, 1970) or abstract words (Stevenson,
et al,, 1968). More germane, the paired-associates paradigm has been
successfully used inlteaching some of the word recognition skills
involved in the initial stages of 1earning.to read (Gibson, 1965;
Samuel, 1970; Williams, 1970; Singer, 1971).

'Although verﬁal learning correlates well with verbal achievement,
its relationship with IQ varies. The variability is to some degree
attributable to con&itions of instruction.

Undezr some conditions, the relationship between IQ and various
types of learning, including paired-associate learning ié low., For _
example, Stevenson et al. (1968) administered paired-associate,
discrimination, probability, and incidental learning tasks to bright,
average and dull seventh graders. There were more significant correla-
tions between IQ and learning these tasks for average than for bright
or dull students, Thesg data suggested to the investigators that the
within groups differences for the bright and dull, particularly the
Boyg, was strongly influenced by factors other than intelligence. !

Furthermore, when retaxrded chil&ren from this study were compared
with their mental age peers, their rates of learning on paired
associate ﬁasks, as indicated by number of correct responses, was
“gimilar", but on problem solving'the bright students were superior.

" The investigators concluded that the deficiencies of familial mentally
'feta;ded students are more in application of previous knowledge than in

acquisition of new information, particularly when tasks are highly

structured and immediate feedback is provided on each response.
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éonflicting evidence on the hypothesis of equivalent rate of
learning and retention of noxmal and mentally retarded children can
often be attributed to methodological differences in matching, materials,
and méthods, but Vergason's study appears to be free oé these pitfalls
(Prehm, 1966).

Vergason (1968) found that normal childréu were gsuperior for one .
day’retention on paired associates taken from the Peabody Picture
Vocabulary Test. But, after a 30 day interval, the normal_children
were significantly higher to the retarded on the'minimum learning but
not on‘the overlearning tasks. The interpretation of the difference,
based on observation of children in the expérimentél situation, was
that normal children engaged in rehearsal while retarded children did
not., The implication from Vergason's study for reading instruction is
that while retarded children may learn at a rate equal to normal children,
mére overlearning is necessary for retarded children in order for them to
attain equal retention. Gates (1930) also reported that in learning to
read, slow learners in comparison with fast learners needed many more
repetitions of a word in context before the slow learner could recognizé
'thé word accurately. We hasten teo point out that learning to recognize
whoie wofds quickly and éccurately in a traditional basal reader program
is usually necessary for cumulative positivé progress. 1f a slow
léarner does not get the necessary repetitions, but is still promoted
in reading, then he might suffer from cumulative negative progfess.

Whether ppired-associates learning is significantly related to IQ
or not dependg somewhat on the novelty of the task. McCullers (1965)

assigned fourth, fifth, and sixth graders at random to learning six
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words which varied from "weak" to "etrong" association, such as
"little-small" vs. "little-thin". He found that the Lorge-Thorndike
IQ and the Iowa Test of Basic Skills correlated only .19 and .06 for
the strongly associated pairs and -.44 and -.53, respectively; for
the weakly associated'pairs. Again, the implication from this study
and from Vergason's is that when the difficulty or novelty of the
material increases, children with lower IQ's will not only need more
trials to learn it but they will also need to overlearn it in order
to remain on an equal cumulative learning level with their brighter
_ peers.

The type of stimulus task also affects the relation between IQ
and paired-associate learning. Rohwer (1970) investigated the effects
-of presenting verbal pairs under conditions of increasing '‘mental
elaboration'". His procedure consisted of relating the paixrs by
temporal contiguity only, by a conjunction or preposition, by a verb
in a sentence context, and by presenting these elaborations with or
without acting them out. Roh&ers' and others' results (Martin, 1967;
Milgrim, 1967) indicated that when only the retardates were provided
with mental elaboration in the paired-associates task, their perfor-
‘mance equalled that of normals. When both retarded and normal children
were provided with sentence elaboration, the performance of both groups
improved significantly. In general, the type of elabora;ion used
" resulted in similar paired-associate performance patterns for retarded
and normal children. Rohwer inferred from these results that both
groups had "comparable cognitive structures", but comparability in

cognitive structure did not imply equivalence in learning proficiency.
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In general, the correlations reported by Rohwer for IQ and paired-
associates learning averaged only about .32, He concluded that there

is a '"relatively strong" possibility that verbal elaborzciion activities

- account for "individual variance shared between IQ and paired-

associate learning”.

1f so, then the implication from Rohwer's work is that presenting
words to be recognized and ideas to be associated in meaningful sentence
context enhances learning efficiency and proficiency. However, normals
may provide their own mental elaboration when neceséary, while mehtéily
retarded do not tend to do so., For e¢xample, if a teacher presents a
letter or a sound in isolation, the normal or bright child is more
likely to put the letter or sound in context., Thus, given the letter,
1a", ke might add, "as in cat,” which elaborates and facilitates his
acquisition of ; symbol;sound relationship. Thg mentally retarded
child's learning of this relationship is likely to be as efficient, but
he needs the teacher to supply the context. ' In both cases, the sentence
would enable the readers to use their concéptual and linguistic pro-
cesses and abilities to facilitate organization, storage, and retrieval
of ipformation.

However, in the beginning stages of learning to read; use of
p;ctures or sentence context may also initially divert attention from
target or novel words rather than facilitate acquisition of correct
responses to verﬁal stimuli (Samuels, 1967§ Singer, Samuels, and
Spifoff, 1973). Perhaps the issue may be resolved by the hypothesis
that in the process oZ reading, sentence context facilitates correct
anticipation of associated words; but focal attention upon the parti-

cular words is necessary for identification of these words in isolation.
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Evidence on the relationship between IQ and learning has been -
summarized by Zeaman and House (1967). They concluded that'Qhen IQ
differences are és large as 40 points or more, then IQ is clearly .
related to verbal learning, But, when the performance of normals and
retardates is reduced because éf restrictions in range of variation
in verbal learning performance or because of sampling selection
procedures or use of relatively easy tasks, IQ is not related to
learning tasks,

However, an IQ difference of 40 or more points gets the mentally
retarded sample down to an 1Q of 60 or less. At this level, even
though the group may be defined as familial retardates, the likelihood
of getting out of the normal range of intelligence and into the orgéni;
retardates distribution, as defined'by Zigler (1967), increases. For
example, Jensen, whose work is cited by Zeaman and House (1967) as
showing a positive relation betﬁeen IQ and verbal learning, did. use
an institutionalized "familial" retarded sample about IQ 5%, |

To explain the difference between bright and dull children's
performance on learning tasks, Zeaman and House (1967) used a mathe-
magical model based on the concept of "attention'., They observed that
in discrimination learning tﬁe length of the plateau before improvement

begins is longer for the dull than for the bright subjects, but when

learning begins, the rate is the same for both groups. The implication

for instruction from this attentional theory is that teachers may be

. able to accelerate the onset of learning by giving directions which

stress and draw the learner's attention to the relevant attributes of
the task.

Thus, under appropriate conditions of instruction, IQ can have a



.low relationship with verbal paired-aésociated learning, Since this -

type of learning can be used for téaching reading acquisigion behavior,
then by analogy individuals throughout the normal range of intelligence
can learn to read. More direct evidence on the decreasing relationship
between IQ and reading acquisition behavio; can be gleaned from class-

| room studies of the rela;ion between IQ and reading.

"Relation Between 1Q and Reading

Even preschool children who vary throughout'the_normal.range of
intelligence can learn to read some printed words, However, in the
initial stage of acquiring a réading acquiéition subskillLla.positive |
telationship'is found between IQ and the.subskill because there is
considerable variability in the subskill prior to mastéry of it by the
group. In effect then, the objective for the limited time period acts
as though it were open-ended or a general achievement in learning to
read, For example, controlling for mental age, but alioQing chfonolqg—
ical age and IQ to vary, Davidson (193i) matched on mental age 4 years,
thirteen bright, average, and dull children whose chronological ages
vefe 3, 4, and 5 years, respectively. The question was whetﬁer these

groups could learn to read equally well under the same conditions.

- After 10 minutes of instruction each day for 4 1/2 months, the range
in 8success in reading was 20 to;269 words. -Under this time restriction
. Davidson found that the brighter three yeér oids were superior in
achievement to the older, duller children. |

In Davidson's study 1IQ Qas related to number of words learned

because time was held constant for all the age groups. Hence, the
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apparently faster rate of learning of the brighter childreﬁ resulted
in the greater degree of achievement., Nevertheless; all of Davidson's
children, regardless of IQ or mental age, did learn to respond to
printed words with some degree of success,

The relationship between IQ and reading achievement, as assessed’
by standardized, norm-referenced tests, as we would expect, increases
with grade in school. Durkin (1966) reported that the 49 children
Qhose mean grade-quivalent reading achievement was 2.3 at the beginning
of first grade ranged in Stanford-Binet IQ from 91 to 161 with a median
of 121. At the first grade level IQ correlated only .40 with reading
achieveﬁent, but in successive grades thg correlation increased and
reached a magnitude of .79 at grade 5, An interpretation of this
change from 16 to 64 percent common variance between IQ and reading achievement
is that as reading achievement shifts from predominant emphasis on word
recognition to stress on word meaning and comprehension, the mental

functions being assessed by intelligence and reading tests have more in
common. But, the low‘corrélation at grade one also suggests thét the
one-to-one instructional conditions provided the early readers prior

to grade one, plus others factors, such as motivation to learn to

read and pérental expectétion, may have diminished the relationship
between IQ and reading achievement.

Expectancies also influence teacher behayior. In general, teachers
tend to normalize instruction (Wilson, 1965; Balow, 1964). That is;
they tend to modify instruction so .that they teach towards the average
capability of the group. Hence the stimulation given to learners and
the amount learned is related to teacher expectation of student capa-

bility, especially when the content of the curriculum is under teacher-

control. At least in the initial stages of reading, teachers are able
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to exercise some control over which words children are expected to
learn.

To test the effect of teacher expectation on adaptation of the
curriculum to the capabilities of the leéarner, Beez (1968) randomly

assigned tutors and five and six year old children to high and low

'expectancy conditions, The tutors were told their students were either

expected to do well or poorly in school, This fnformation then signi-
ficantly influenced the number of words taught in the tutorial situa-

tion. Given 20 words to teach, the tutors in the high expectancy

" condition actually taught an average of 10.4 words and their students

learned to recognize 5.9 words, while the tutors in the low expectancy
condition taught on the average only 5.7 words and their studenté
consequently learned to recognize only 3.7 words. Thére was no rela-
tionship.between years of experience the tutors had in teaching and
their performance in the tutorial sit##tions nor was there any relation
between student performance and their scores on the'Péabody Picture
Vocabulary Test, Thus, in this experiment, IQ was not related to
number of words recognized,

Nor does performance on measures of intellectual ability alone-
completely predict achievement in normal classroom situations, Lambert

(1970) found that paired associate learning (pairs of nouns joined-

by a conjunction) boosted the predicted variance in reading achievement

at the end of first grade 30 percent over that accounted for by
intelligence aqd socloeconomic status, An impiication of this study,
which is consistent with procedures reported in a case study (Singer

and Beasley, 1970), is that school psychologists can enhance their



prognosis for childreu'sqability to learn to read by supplementing
their battery of assessmeat devices with a rate of learning test and
by putting rate of learning under student control.

Even more qlosely associated than mental age with reading
achievement at the first grade level is printed word perception. - That is,
achievement in a specific subject cw process is -a better predictg:; . i’
of future achievement in that-gubjéc: than is achievément in general.

For example, Harrington and Dﬁéfg}lj(IBSS) reported that visual and
auditory perception of printed words had higher.correlations of .64
and .56, respectively, with reading achievement at the end of gradé
one than did Otis mentael age, which had a correlation of only .23. -
Also, Gates (1926) discovered that after the Stanford-Binet mental age

had been partialled out from his sample of students in grades 1 to 4, -

the correlation of word perception with reading was still as high as

.69, which was higher than the zero-order correlation of f50 betwern
intelligencé and reading. Furthermore, his tests of associative
learning correlated only about .33 with intelligence, and even lower
with reading achievement, Gates concluded:

...the [word] perceptive factor, irrespective of

1n£e111gence, is more closely associated with

reading and spelling than all of the functions

embraced in'intelligence' as measured,

IQ for4a pérticular group is more relate& to comprehension'thah

to processes of reading. Using the matched mental age technique in
whicﬁ CA and 1IQ vary, Bliesmér (1952) compared 28.pairs of dull and

bright children enrolled in public schools. 'The dull students were




eighth and ninth gr;ders whose Stanford Binest IQ's were 84 and below.

The bright studénts were third and fourth graders whose IQ's were 116
and above. The mental age raﬁges were 10-7 to 12-6. The groups were
ot sigpificantly different on reading'rate, word recognition, pefceptién
of verbal relationship, meaning for details, nor on word meaning sub-
tests of the Durrell Analysis of Reading Difficulty, but the Bright
'atudentg were significantly better on ail tests of comprehension.

Dunn (1954) obtained siﬁilar results. Hg selected 20 mentally retarded
boys from special classes and matched thém with 30 randomly seleéted
boys‘from regular grades on Stanford-Binet mental ages. The range in
mental ages was 8-0 to 10-0. His results indicated that the regular -
group performed significantly better on silent and oral reading and

use of context clues, but not on séund-blénding ability or eye-movement -
behavior. Templin (1954) alsb found low relationships at the foufth
gfade level between Kuhlman-Anderson mental age and phonécs test: the
correlations ranged from .é9 for consonant sound discrimination to .43
fo? discrimination of sounds in words, So did Triggs (‘iriggs, et al
1954) who reported that in grades 4 to 6 WISC IQ correlations were .53
with comprehension, but only .15 with word recognition on the Diagnostic
Survey Tests. Thus, the relationship between IQ and reading acquisition

for membgrs of a group diminishes as individuals progress towards mastery

of the process of learning to read.

Methodological Considerations in Relating

I1Q to Reading

However, the relationship between intellectual ability
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ahd teading also varies to some degree as a function of the measures
used to assess  them. TCorrelations between IQ and word recognition
subtests couid remain at a high level even in grades 4, 5, and 6 if
the wozd recognition subtests require abstraction and generalization
of éymbol-sound relationships or if the word recognition subtests

sre timed so that a premium is placéd on speed of response. These
conditions could account for the finding that correlation coefficients
ranged from .34 to .72 between Stanford-Binet mental age and.Bond
silent reading tests at the fourth grade level (Reynolds, 1953).

Subte;ts of intelligence also differentially vary in their
relationships with reading subskills and general reading ability. .
Consequently, inability to read may not only hamper performance on
reading tésts but also on the Stanford-Binet intelligence test which
contains items that are identical or almost identical to reading
tasks., For example, Bénd and Fay (1950) found that 4isab1ed‘readers
at the fifth'grade level are handicapped by 5 to 15 points because of
i{nability to perform on the foilowing Stanford-Binet items: vocabulary,
reading and remembering a story, abstract words, minkus completion,
and dissected sentences,

Even more elements common to reading and intelligence occur when
group tests of intelligence are used. of course, the correlation
between IQ and reading would be higher for these two types of tests.
For example, Harootunian (1955) reported a correlation of .56 between
California Achievement Tests and'Caiifornia Menfal Maturity for seventh
and eighth grades.

Other types of vary considerably in

their relatidnships with reading depending on the degree of

-



-28-

]

commonality of tasks on the intell;geﬁce and the reading tests.

Boad and Clyer (1955) reported that Primary Mental Abilities sub-
tests of Space; Reasoning, Figure, Number, and Perception correlated
only .08 to .43, while Verbal Words, Verbal Pictures, and Reasoning
Words correlated .48 to .76 with Gates Test Type A (Reading to
Appreciate Genéral Significante) and D (Reading to Note Details).

In general, language functions assessed by intelligence tests
are more closely related to reading than are non-language functions.
Strang (1946) found that the non-language functions on the Califorunia
Ieét of mental maturity correlated only .41 to .46, while the language
functions correlated .80 to .84 with Thorndike-McCall and Gates Basic ‘
‘Reading Tests. Her interpretation of the results is the two types
of iatelligence tests tap different mental functions and these mental
functions are differentially related to reading achievement. Consis-
tent with Strang's view, Belmont and Birch (1966) concluded froﬁ an
anealysis of use of language, particularly from definitions given to
items on the WISC vocabulary sﬁbtest, that retarded readers were
chgracterized by "inadequacy in language functioning rather than in
perceptual or manipulative skilis."

Similar. findings have been reported by Reed (1970, pp. 351-352)
who pointed out that deficits associated with reading failure and the
degrée of failure are a function of the expectancy criterion used to
assess capability. Employing the WISC, Gates Diagnostic Survey Test,
and Iowa Silent Reading Test, plus neuropsychological tests of Tactual
Pexformance, Reitan Colér Form, Progressive Figures, and Trait-Making

to 233 fifth graders, Reed demonstrated that the "patterns of deficits
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betweén expectancy and performance levels are related to the method

of measurement."” For example, he found that the difference between

the good and poor readers on the neuropsychological subtests were lower
when the groups were matched on Verbal and Performance IQ scores than
when‘they were matched on Fuli Scale IQ scores, Reed warned that the
percentages of poor readeré in the diagnostic categories of "modality
deficiencies, cognitive deficits, aptitude weaknesses, and the relation
of verbal to performance abilities will vary according to method of
. identifying the retarded reader". He speculated that "A child's
potential for reading is probably much more closely related to methode
and materials used for teaching than some arbitrary index of expectancy'.
Although Reed presented no evidence to support his speculation, his
view is nevertheless consistent with Carroll's (1963) theory of

schooling and Bloom's (1971) mastery learning strategies.

Theory of School Learning and Mastery lLearning Strategies

Most of the studies reviewed above on the relationship between IQ
and reading were based upon traditional age-graded schools where tasks
to be learned and time for learning them are segmented into intervals
of a year. Under these conditions, degree of attainment of a given
task is measured after a fixed interval of time for all learners and

. correlated with predictors, including IQ tests, administered at the
beginning'of the time interval, Consequently correlations between 1Q
lgnd specific subskills involved in the processes of reading acquisition
are usually based upon inadequate time for some members of the group

to learn them. Even so, the relationship between IQ and these reading
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acquisition subskills become increasingly lower as individuals 1earq£Ej 7
how to read. But, they would have ‘been even lower had some students in
the group had more time to learn them, for variability in achievement
of the reading acquisition subskills within the group would then have
decfeasedAand where variability decreases on either or both variables,
the correlation between them muét decrease. Thus, time is a signifi-
cant component in learning to read, and in relating IQ to reading.

Time to learn is stressed in the elements of Carroll's (1963)
model of school learning. Three of the elements are within the learner.

" They are "aptitude--the amount of time neededlto learn a task under
optimal conditions,' ability to understand in;ttuction" which is a
function of his general intelligence and verbal sgbility, and "perse-
verance--the time he is willing to engage actively in learning." The
other two elements are in the following conditions of instructi&n:
dgppportunity - "time allowed for learning" - and quality of instruction.
Quality of instructjon is a function of the degree to which the tasks
to be learned have been properly sequenced, presented, and adapted to
the individual's "'special needs and characteristics" and his "stage of
learning." Time for learning in Carroll's model is inversely related
to quality of instruction. Thus, the relationship between aptitude
and achievement is a function not only of characteristics within the
student but also of conditions of instruction.

Applying Carroll's model of school learning to the curriculum, -
Bloom (1971) pointed out that 4if aptitude ahd achievement measures are
religble and valid, the expected correlatioq between them is about .70
or highér whére the aptitude is normally distributed in the population

and the conditions of instruction are the same for all learnmers. But,
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Bloom (1971, 21-23) theorized that "the relation between aptitude

and achievement should appfoach zéro" if Carroll's model is applied

to each student because about 95 percent of the population could then
Ylearn a subject up to a high level of mastery." The five percent
--excluded would be those who had a special disability for learning a
particular subject. For example, he refers to evidence that ''selected
crigerion scores achieved by the top students at one grade level are
achieved by the majority of students at another grade level." Alsc,
where individuals learn at their own rates, they tend to achieve
mastery at different time intervals. Bloom concluded that mastery

learning is most appropriate where subjects are "required, sequential,

and closed,” and which emphasize convergent thinking. Such subjects,

he peinted out, are important to the individual or society, require
mastery type learning for cumulative progress, and can be mastered
because they are characterized by a finite set of béhaviors.

Mastery learning requires the use of criterion referenced tests
to assess progress. Under coh@itions of mastery learning and criterion .
referenced tests, IQ for members of a particular group would probably
oﬂly be related to t;me to master the task because at least 95 percent
of the grbup could eventually master the task. This type of learning
and assessment contrasts sharply with fixéd intervals of time for
learning and with norm-referenced tests, respectivély. If students' achievement
measured when fhey are the middle stages of learning closed-objective
tasks, then the relationship of achievement with IQ would be higher
than when the tasks were mastered by the group. -But, even norm-
- referenced tests for closed objectives, such as symbol-sound relation-

ships, should have zero correlations with IQ, if achievement is assessed
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after students have been given varying amounts of time to master these
closed objectives. Thus, for closed objectives, regardless of type
of assessment, but provided students are given sufficient time to
achieve the objective,‘fOr members of a grouq,»iq should eventually
be rélated only to rate of acquisition.

Reading acquisition behavior appears to be susceptible to mastery
1eafning strategies and to criterion-referenced gesting. Under this
type of lesrning, the correlati;n between IQ and learning to read should
change from some initially high level to zero‘for.students throughoﬁt
the range of normal intelligenée. The literature on IQ and reading,
reviewed above, provides some indirect evidence to support ;his view,
but more direct evidence ié needed, i

The closest schools have come to the ideal of providing for individ-
ual differences in rate.of reading acquisition behavior is through
programmed instruction. Ellson (Ellson et al., 1965) reported that

~ the reading achievement of.first grade children, given two daily 15

";inute sessions of programmed4tutoring, was significanély better than
the control group which did not have the supplemental instruction.
More significantly, the slow learners benefited most; they almost
equalled the range in achievement for the average students in the
control group. In a subsequent study, the findings were similar
(Ellson et al., 1968). Programmed tutoring only.when given twice

' Qaily produced significant imérovement in reading achievement.
Although children throughout the ability range improved, the gains
were greatest for the low achievers, Moreover, Peabody Picture

Vocabulary Test scores, which can be used as an estimate of intellectual .

Q A ability, had a predictive coefficient of only .1l with the sight word

-
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recognition test and .24 with word analysis, but .52 with comprehension.
Thus, it appears that supplementing classroom instruction with programmed
tutoring which provides a ratio of one teaching aide to one student,
careful directions, systematic sequencing of stimuli, step-by-step
assessment, individually determined rate of progress, aud variable

time for learning is a defensible model for a mastery strategy in

ach;ol 1earning4and for further reduction in the relationship between

IQ .and learning to read.

Why Teachers Believe IQ is Related to learning to Read

If 1Q and reading acquisition behavior for members of a group
tends to have a decreasing relationshiﬂ and could have even a lower
relationship as students progresé throﬁgh the grades, why do teachers
tend to believe that the relationship is higher? Some reasons can
be generated from Carroll's model of school learning; from Bloom's
concept of mastery learning strategies for the curriculum, aﬁd from
ways in which IQ and reading beﬁavior are defined and assessed. An.

additional reason could also be based on the "conventional wisdom"

- of maturational determinism for reading achievement that has prevailed over

" the past 30 to 40 years (Durkin, 1968). This maturational detorminism was

supported by Morphett and Washburne (1931) who adopted the maturationist
ﬁosition to explain their Winne;ﬁa results, an& their study has had a wide-
spread impact on teachers' ihstructional belief system (Singer, 1970).

| Despite conditions in the Winnetka school district, which ironi-
cally had a reading curriculum of 21 graded steps that today might be

defined as a mastery type curriculum, Morphett and Washburne did not



emphasize the variation in time children needed in learning to read.

Instead, they computed that mental age correlated .50 with readirg |
progres;“;hd observed that children who had attained a mental age of

6 ycars, 6 months prior to beginning reading made more satisfactory

proﬁress than the "less mature children." That is, the successful children
had progressed through 13 steps of the Winnetka graded program and had learned
& minimum of 37 sight words before February of thke first grade year.
Generalizing their findings to all tests of intelligence, programs of
instruction, and criteria for successful progress in reading, they

i&vocated that |

.e+ by postponing the teaching of reading until children reach

a mentallage of six and a half years, teachers can greatly-

decrease the chances of failure.ahd discouragement, and

~ can cotrespondingiy increase.their efficiency.” (p. 503)

Since the mental age they advocated also tended to equal the ™~
average chronological age of the group, it was only one step more to
divide chronological age by mental age and then relate .an IQ of
100 or more to success in learning to read in the first grade,

In contrast, Gates and Bond (1936, pp. 684-685) invoked an
environmentalist explanation for their results. They found that in
some New York City schools, where teachers used a textbook aad
ﬁupplementary material for teaching four large classes of first grade
- students whose median IQ was 98,6, the correlation between Stanford-
Binet mental age and reading achievement at the end of the year was.
about .25, Those puéils who were making least progress in reading made
"narked” imprerment after three weeks of special instruction while

still in first grade, From these results, Gates concluded that the
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optimum time for beginning reading was not a problem in maturation but
in determmining when the "maximum general and sociai returns" would
accrue from learning to read at any given time., The following
statement sums up his environmentalist position for reading readiness:
: ;.;the optimun time of beginning reading is not
entirely dependent upon the nature of the child
himself, but that it is in large measure determined
by the nature of the reading program. .We think
there is no ultimate justification for assumming
that materials and methods of teaching must remain
forever fixed as they are, waiting upon nature to
changé the child through maturity until he reaches
a point at which he can proceed successfully. We
think, on the other hand, that techniques and
materials of reading can be adjusted to teach
children siuccessfully a; the time when reading
is,vall things conéidered, of optimum value to
them,
Thus, Gates and Bond sum up the conditions under which IQ is and

is not related to beginning reading instruction.
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Summary and Conclusion

Whether IQ is or is not related to reading for meﬁbers of a
particular age group depends on such variables as the nature and
difficulty of the task, the capabilities of the reader, the time
allgwed for learning, the quality of instruction, and the nature
of the tests used for assessing intelligence and reading.

The natufe of the reading task can be broken down into its
constituent components. At least five coﬁponents are predictive of
1ndivi&ua1 differences in reading achievement, but two of_them.tend
to reach maturity in the elémentéry grades. Syntax tends to approach .
complete development about age six while graphobhdhologiéal and other
aspects of word recognition, such as functional oculomotor efficiency,
tend to reach a master& level about ages 12 to 1l4. The other components

of reading achievement, such as moxphological, wordvnmeéning, and

reasoning-in-reading processes,continue to develop throughout a

person's lifetime.

The five components can be broadly categorized as word recognition,
word meaning; and reasoning-in-reading. If the word-meaning and
reasoning-in-reading aspects of the reading task are kept within the
mental age range of members of a group, them the relationship between

IQ and reading acquisition behavior would tend to decrease towards

" zero as members of the gréup learned to read and to master the processes

of word recognition in context. But if word meaning and reasoning-in-
reading continually increase in difficulty on the reading test so that

they constantly challenge the most apt members of a group, then IQ
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Hill-be highly related to reading achievement throughout the acquisition
and even throughout the skilled stages of reading development.

The remedy is clear: separate assessment of reading acquisition
from development of general reading aﬂility, which includes not only
word recognition ability but also word meaning and reésoning-in-
reading. Criterion referenced tests could be used to assess thé former
. and nofm-referenced tests to measure the latter.

Thus, the relationship between IQ for members in the normal
intellectual range, as assessed by an individual measuring instrument,
such as the Stanford-Bingt; and reading will at least be minimized,
if the difficulﬁy of the task is within the capabilities of the learner,
individual differences in rate are taken into account, reading acqui-
sition instruction is organized to facilitate sequential and cumulative
learning, directions are given clearly so that all students understand

them, and assessment of progress is based upon criterion-referenced
tests. On the other.hand,‘if_all of these vériables are at the other
extreme of their continua, and particularly if group tests of intelli-
gence and norm-referenced tests of readiﬁg achievement are used, then ihe
relationship between intelligence and reading achievement for members |
of a grdup will be maximized.

Thus,_variations in the nature of the reading task, stage of
reading development, conditidns-of_instruction, and metho@s of assess-

" ment determine whether IQ for members of a group ié or is not relatéd

to reading.



R - | - | 38
REFEPENCES

Anastasi, A. Practice and variability: -a study in psychological method
Psychological Monographs, 1934, 45, 1=-55.

Armstrong, H. C.. The relationship of the auditory and visual vocabularies of
children. Dissertation Abstracts, 1933, 13, 716.

Athey, Irene. Affective factors in reading. In Harry Singer and Robert B.
Ruddell (Editors), Theoretical Models and Processes of Reading. Newark,
Delaware: International Reading Association, 1970, 98-123.

Athey, I. J. and J. H. Holmes. Reading Success and Personality Characteristics
dn Junior High School Students. Berkeley: University of California
Press, 1969.

Balow, I. H. The effects of homogeneous grouping in seventh grade arithmetic. The
Arithmetic Teacher, 1964, 186 191.

-

Barr, Rebecca C. The influence of instructional conditions on word recognition
errors. Reading Research Quarterly, 1972,.7, 509-529.

Bayley, Nancy. Consistency and variebility in the growth of intelligence from
birth to eighteen years. Journal of Genetic Psychology, 1949, 75, 165-196.

Bayley, Nancy. On the growth of ihtelligence. The American Psychologist, 1955,
10, 808-818.

Beez, W. V. Influence of biased psychological reports on teacher behavior and
pupil performance. Unpublished doctoral dissertation. Summarized in
Samuel L. Guskin and Howard H. Specker, Educational research in mental
" retardation. In Norman Ellis (Editor), International Review of Research
in Mental Retardation, vol. 3. New York: Academic Press, 1968.

Biemiller, A. The development of the use of graphic and contextual informafion
as children learn to read. Reading Research Quarteriy, 1970 6, 75-96.

Belmont, Lillian C. and Herbert G. Birch. The intellectual profile of retarded
readers. Perceptual Motor Skills, 1966, 22, 787-876.

Bliesmer, Emery. Reading abilities of bright and dull children of comparable
mental ages. Journal of Educational Psychology, 1952, 45, 321-331.

Bloom, Benjamin S. Mastery learning and its implications for curriculum
development. Chapter one in Elliot W. Eisner (Editor), Confronting
Curriculum Reform. Boston: Little, Brown and Company, 1971.

Bond, Guy L. and Theodore W. Clymer. Interrelatro iship of the SRA Primary
Mental Abilities, other mental characteristics, and reading ability.
Journal of Educational Research, 1955, 49, 131-136.

Bond, Guy L. and L. C. Fay. A comparison of the performance of good
and poor readers on the individual items of the Stanford-Binet

. Scale, Forms L and M. Journal of Educdtioiidi Kesearch, 1950,
Qo 43, 475-479.

Aruitoxt provided by Eic:

ond, Guy and Miles A. Tinker. Reading Difficulties: Their Diagnosis
and COr‘reCCiDn New Yarke Annlotonalarntassee ) s & T 16067




Carroll. Jdohn B. A model ot school learning. Teachers College Record. 1963,- ' 3§WA
. 64, 723-733. ' .

. ‘
' *Chomsky, €. Reading, writing, and phonology. Harvard Educational Review,
4 v : 1970’ 40 ’ 287"3090 ' . ’

Cook, Walter W. The functions of measurement in the facilitation of learning.
In E. F. Lindquist (Editor), Educational Measurement. Washington,D.C.:
American Council on Education, 1951,

Cronbach, Lee J. Comments on mastery learning and its implicati~ns for curri-
culum development. 1In Elliott W. Eisner (Editor), Confrc. ing Curriculum
‘Reform. Boston: Little, Brown and Company, 1971, 49-53.

Davidson, Helen P. An experimental study of bright, average, and dull children
at the four-year mental level. Genetic Psychology Monographs, 1931,
9’ 119"2890 .

Duncanson, J. P. Intelligence and the Ability to Learn.’
Princeton, J. J.: Educational Testing Serv1ce 1964.

Dunn, L. M. A comparison of the readlng processes of mentally retarded and .
mormal boys of the same mental age. Child Development Publications,
1954, 19, 7-99. -

Durkin, Dolores. (Children Who Read Early. Columbia University: Teachers .
College Press, 1966. ‘ —_

Durkin, Dolores. When should children begin to read. In Helen .
M. Robinson (Editor), Imnnovation and Change in Reading Instruction, -
The Sixty-Seventh Yearbook of the National SOClb*V for the Study _
of Education, Part II. Chicago: University of Chicago, 1968. Pp. 30-71.

—— ———————

Ellson, D. G., P. Harris, and L. Barber. A full test of programed and directed
tutoring. Reading Research Quarterly, 1968, 3, 307-367.

Gates, Arthur I. A study of the role of visual perception, intelligence, and
. certain associative processes in reading and spelling. Journal of
Educational Psychologv,‘1926, 17, 433-445.

Gates, Arthur i. Interest and Ability in Reading. New York: Macmillan, 1930.

- Gates, Arthur I. and Guy L. Bond. Reading readiness: a study of factors
determining success and failure in beginning reading. Teachers College
"Record, 1936, 37, 679-685.

Gibson, E. J. Learning to read. Science, 1965, 148, 1066-1072.

Gilbert, Luther C. Functional motor efficiency of the eyes and its
relation to Read1ng University of Ca11forn1a Publications
in Education, 1953, 2, 159-232.

Goodman, K. A linguistic study of cues and miscues in reading. Elementary
English, 1965, 639-643.

Harootunian, Berj. Intellectual abilities and reading achievement. Elementary
School Journal, 1966, 67, 3:6-392. '

Harrington, M. J. and D. D. Durrell. Mental maturity versus perception abilities
in primary reading. Journal of Educational Psychology, 1955, 46, 375-330.

arris, Albert J. Child development and reading. In Albert J. Harris and
[:R\!: Edwa'd R. S1pay (Edltors), Readings on Reading Instruction, Second Edition.




40

Hochberg, J. and V. Brooks. Reading as an intentlonal.behavior. In Harry
Singer and R. B. Ruddell (Editors), Theoretical Models and Processes

‘af Reading, 1970, 304-314.

Holmes, J. H. Factors underlying major Eeading disabilities at the college
level. Genetic Psychology Monographs, 1954, 49, 3-95.

Honzik, M, P., J. W, MacFarlane, and t Allen. The stability of mental test
performance between two and eighteen years. Journal of E;Qgrimental
Education, 1948, 17, 309-324.

Jensen, Arthur R. and William D. Rohwer, Jr. Mental retardation, mental age,
and learning rate. Journal of Educational Psychology, 1968, 59, 402-403.

Lambert, Nadine M. Paired associate learning, social status and testg§ of logical
' concrete behavior as univariate and multivariate predictors of first
grade reading achievement. American Educational Research Journal, 1970,
-7, 511-528.

Loban, Walter D. The Language of Elementary School Children.. Champaign, Ill.:
National Council of Teachers of English, 1963. : »

McCulleré, J.C. Correlates of verbal paired associate learning in children. ..
Psychological Reports, 1965, 17, 747-752. _ -

Mackay, G. W. S, and P, E, Vernon. The measurement of learning ability. British
- Journal of Educational Psychology, 1962, 33, 177-186. ' .

Martin, C.J. Associative learning strategies by deaf, blind, retarded and
normal children. Educational Research Series, 1967, 18, 38, 1-158.
Summarized by W. Rohwer, Jr. in Minnesota Symposia on Child Psychology.

Milgrim, N.A. Retention of mediation set in paired-associate learning of
normal children and retardates. Journal of Experimental Child Psychology,
1967, 5, 341-349. Summarized in W. Rohwer, Minnesota Symposia on Child

Psychology.

Morphett, Mabel C. and C. Washburne. When should children begin to read?
Elementary School Journal, 1931, 31, 496-503.

Murphy, Helen A. and D, D, Durrell, Diagnostic Reading Readiness Test, (Revised
Edition). New York: Harcourt, Brace and World, 1964.

Peterson, Joseph and Myron C. Barlow. The effects of practice on individual
differences. Chapter 14 in The Twenty-Seventh Yearbook of the National
Society for Education, Part II: Nature and Nurture: Their Influence
Upon Achievement.  Bloomington, Ill.: Public School Publishing Co., 1928{
211-230, N

Prehm, Herbert J., Verbal learning research in mental retardation. American
Journal of Mental Deficiency, 1966, 71, 42-47. :




» . . . ) 41

Reed, David W. A theory of language, speech, and writing. g;ementany.English,
1965, 42, 845-851.

Reed, J. C. The deficits of retarded readers-efact or artifact? The Reading
Teacher, 1970, 23, 347-352.

Reynolds, Maynard Clinton. A study of the relationships betwéen avditory
characteristics and specific silent reading abilities. Journal of
Education Research, 1953, 46, 439-449,

Rohwer, William D. Jr. Mental eiaboration and proficient learning.
In J. P. Hill (Editor), Minnesota Symposium on Child Learning.
Vol. 4. Minneapolis: University of Minnesota Press, 1970. Pp. 220-260.

Ruddell, Robert B. Psycholinguistic implications for a system of communication
model. In Harry Singer and Robert B. Ruddell (Editors), Theoretical
Models and Processes of Reading. Newark, Delaware: International
Reading Asseciation, 1970, 239-258.

Samuels, S. J. Attentional processes in reading: the effect of pictures on

the acquisition of reading responses. Journal of Educational Psychology,
1967, 58, 337-342. : ' .

-

-

Samuels, S. J. Modes of word recognifion. In H. Singer and R. B. Ruddell
(Editors), Theoretical Models and Processes of Reading. Newark, Delaware:
International Reading Association, 1970, 23-37.

Singer, Harry. Substrata-factor patterns accompanying development in power of
- reading, elementary through college level. Fourteenth Yearbook of the
National Reading Conference, 1964, 41-55. '

Singer, Harry. Substrata-Factor Recrganization Accompanying Development of
General Reading Ability at the Elementary School Level. Final Report,
Contract No. 2011, U. S. Office of Education, 1965.

" Singer, Harry. Theoretical models of reading. Journal of Communication, 1969,
19, 134-1356.

Singer, Harry. Research that should have made a difference.
Elementary English, 1970, 47, 27-34.

Singer, Harry. Theories, models, and strategies for learning to read. Chapter 7
in Fred Davis (Editor), The Literature of Research in Reading with

Emphasis on Models. New Brunswick, New Jersey: Rutgers University,

Singer, Harry. Language, linguistics, and learning to read. Invitational
paper read at a preconference session on "Translating basic research
into classroom practice'", Annual Convention of the International Reading
Association, Detroit, Michigan, May 1972.

Singer, Harry and Sherrel Beasley. Motivating a disabled reader. In Thirty-
Seventh Yearbook of the Claremont Reading Conference. California:
Claremont College, 1970, 141-160.

“Singer, Harry, S. J. Samuels, and Jean Spiroff. Effect of pictures and context

2



